DRAFT - Rotorcraft Damage Tolerance (RCDT) Research
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Usage and Load Spectrum

Usage and Data Collection

Establish typical spectrum using HUMS

Usage monitoring using HUMS

Conduct sensitivity of FCG to usage/load spectra variations
Load Spectrum Development

Conduct Repeated Heavy Lift (RHL) components strain survey

Dev direct load measurement using HUMS

Conduct sensitivity of FCG to usage/load spectra variations
Determination of Repeated Heavy Lift RC Fatigue Life

Analyze collected spectrum and usage data

Determine fatigue life of RHL based on new spectrum & load spectra

Initial Crack State

Equivalent Initial Flaw Size (EIFS) Development Guidelines
Dev guidelines to address manufacturing & in-service damage threats
Dev guidelines for structural degradation based on FM FCG analysis

Determination of Equivalent Initial Flaw Size
Determination of normal quality & rogue EIFS distribution

EIFS and Damage Database
Dev damage DB found at manufacturing, field operations, maint ctr

FCG Data
Establishment & Validation of of Reliable FCG Methods
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Refine standard FCG (ASTM E-647)
Refine compression Pre-Cracking (CPC) Constant-Amplitude
Investigate crack closure effects on FCG threshold
Conduct small crack testing to investigate nature of scatter
Combine standard and CPC Methods
FCG and Fracture Properties Development
Conduct threshold testing on Al 7000 series
Conduct threshold testing on Titanium Alloys
Conduct threshold testing on Steels
Conduct threshold testing on Stainless Steels
Conduct threshold testing on Magnesium
Centralization of RC Material FCG
Dev RC FCG material handbook & reference
Dev robust FCG database
Integrate RC FCG material database into Computation Methodology

FM - FCG Analyses

Development/Enhancement of FM/FCG Methods/Algorithms
Enhance FM methodology

Enhance FM and FCG algorithms
Model FM material responses, and behaviors

FM/FCG Methods & Algorithms Validation
Dev RC component data for FM/FCG methods & algorithm validation
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Dev validation guidelines & process
Validate FM/FCG
Incorporate FM/FCG/FLE methods/algorithms
FCG Methods Incorporating FLE
Develop and enhance FM/FCG in presence of residual stress field
Develop FCG test data incorporarting life enhancement methods
FM For In-Service Problems
Dev methods to predict connector crack critical locations/fatigue life
Dev meth for in-service fatigue problems for transmission/others
Investigate repair patch duribility & its effects on rotating components
Establish durability parameters of rubber mounts

Risk Assessment - Probabilistics

Development & Validation of Risk Assessment Methods
Enhance/validate risk assessment methods & codes
Develop life prediction models using probabilistics
Modify FM code to incorporate probabilistic approach
Integrate prob approach into DT design & re-assessment using HUMS

Risk Assessment or Probabilistic Modeling
Dev reduction factors on analytical results considering uncertainties
Dev prob models of uncert factors affect microcrack initiation/prop
Dev micro-mech models using prob meth to account for local variabilii
Estimate prob of a microcrack to grow to a detectable size
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% Characterize random variables and develop RC statistical data
Dev comp of generalized FEA solution of each random var realization
Mod uncert of usage/embedded sensor outputs, matl prop, environme
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" NDI/E

~*  NDI Methods Development
% NDI/E Tools

= NDI/E Methodologies

2| NDI/E Manual & Guidelines

104

Advanced Sensor Applications
Implement advanced sensor tech for crack initiation & propagation

RCDT Demonstration for Compliance
" RCDT Analysis

108 ID RC comp unique char, needs, requirements to code developers
Conduct DT design/fatigue analysis on selected airframe structures
Conduct DT design/fatigue analysis on selected dynamic components
"' RCDT Testing

i Conduct component testing
Conduct full-scaled RC component testing

RCDT Documentation

| RCDT Guidelines
124 Dev guidlelines for DT design, cert, & management of RC component
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126 Dev RC DT application procedure for DT design, cert, & management

Regulatory Implementation

" FAA Order 8110.9 Revision
12 Update usage spectrum and load spectra

' FAA Airworthiness Directives On RHL
! Address RHL lifing issues

" FAA Advisory Circular (AC) on RCDT

127

1% Revise RCDT ACs
' RCDT Tech Transfer, Application, & Cert Compliance
1% Transfer FM/FCG algorithms & codes

136

Transfer NDI/E tools, accessories, methods
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